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introductory statem
ent by secretary

T
here m

ust be w
ithin our society a continuing universal aw

areness that transportation for the ban.
dicapped is good business, good governm

ent and good hum
an decezey.

T
he D

epartm
ent of T

ransportation is backing its aw
areness of the problem

s of transport for the
handicapped w

ith resources and funds.
T

he first of our projects is the com
pletion of this study on "T

ravel B
arriers."

T
he barriers w

hich this study spotlights are those w
hich keep handicapped people

from
 participat-

ing fully in our society.
If w

e can increase the availability of the handicapped to our society
then the nation and our 4110041-

om
y w

ill be further enriched.
T

he follow
ing study is one of our first contributions, but I assure yeti it is only the

beginning of our
efforts to provide suitable, econom

ical transportation for this nation's handicapped.



preface
T

his report sum
m

arizes the findings of a
research program

 sponsored by the O
ffice

of the Secretary, U
.S. D

epartm
ent of T

rans-
portation, as a result of its concern for

the
accessibility of public transportation to all
A

m
ericans. A

 fuller discussion of the
m

ethodology, llndirgs and recom
m

endations
of the study central to this program

has
been published in a report entitled T

ravel
B

arriers w
hich is available from

 the C
lear-

inghouse for Federal Scientific and T
ech-

nical Inform
ation, Springfield, V

irginia,
22151 (PB

 #187 327, $3.00 per copy). L
ocal

com
m

unities should refer to the com
plete

report w
hen undertaking detailed planning

of system
 changes. T

he research study w
as

supported by a contract w
ith A

bt A
sso-

ciates Inc. of C
am

bridge, M
assachusetts.

T
he research study consisted of an

initial
re.view

 of the m
ost relevant literature in the

fields of rehabilitation and transportation, a
survey of the transportation needs,

detailed
problem

s and suggestions of 211 chronically
handicapped people statistically selected,
and an analysis of alternat;ve solutions

by a
team

 of social scientists, system
s analysts

and designers. A
 novel part of each inter-

view
 w

as a film
 questionnaire depicting the

actions required for traveling in a train,
airplane, bus, taxi or self-driven

autom
obile.

T
he film

 w
as used to ask the

handicapped
respondents about their ow

n ability to per-
form

 the very actions they w
ere

w
atching

in the film
. T

he survey design w
as

based
on an analysis of

inform
ation about the

national distribution of chronic conditions
provided by the N

ational C
enter for H

ealth
Statistics, U

.S. D
epartm

ent of H
ealth, E

du-
cation and W

elfare.
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I. indentifying
the handicapped

M
any of the nation's

physically handicapped
are unable to

take advantage of
the eco-

nom
ic and social opportunities of their com

-
m

unity. even though
they m

ay possess valu-
able vocational

skills, an ability to
learn,

and a full hum
an

capacity for enjoym
ent of

social and personal
relationships. For the

nation as a w
hole, this

is a w
aste of its m

ost
valuable resource:

people. For the indi-
vidual, influenced by a

society that holds
productive activity and

personal autonom
y

in highest esteem
, it can m

ean a life
of lone-

liness, self-criticism
and despair. W

hy?

M
any handicapped people

w
ho have looked

for em
ploym

ent have
been discouraged by

the attitudes of
potential em

ployers,
w

hile

others have found
that their job skills are

no longer
m

arketable. Som
e have

sought
help from

 understaffed
and underfunded

agencies w
hich have all

too often failed
them

, others have never
asked for help

out of fern, or sham
e, or

a sim
ple lack

of
inform

ation about w
hat

help w
as available.

A
 significant num

ber
of handicapped

people

have been frustrated
in their attem

pts to
find or hold jobs,

obtain regular m
edical

care, im
prove

their education, shop in com
-

petitively priced m
arkets or even

to take
part in everyday

social activities because
of poor transportation.

A
 transportation

system
 w

hich bars
the physically handi-

capped from
 its use

discrim
inates against

a population
w

hich has an equal
right to

participate in all the
opportunities offered

by the com
m

unity.
B

ut only w
here access

to those opportunities
are equal, are

the op-

portunities them
selves

truly equal

w
ho are the

handicapped..?

E
stin.ates prepared by

the N
ational C

enter
for H

ealth Statistics
indieste that there are

approxim
ately 6 m

illion
physically handi-

capped w
hose m

obility
is lim

ited as a result
of a chronic or long-term

m
edical condition.

T
his group is of m

ajor
national interest,

because im
provem

ents
in the quality of

public transportation are
likely to result in

the m
ost significant changes in their lives.

T
he largest segm

ent of
the population that

consistently experiences
difficulty w

ith pub-
lic transportation is

the aging. T
hese 15

m
illion citizens are unique am

ong
the handi-

capped because their
disability result as

m
uch from

 the natural process
of aging as

from
 the effects of a

chronic m
edical condi-

tion. T
here are at least another 4.6 m

illion
people at one point in

tim
e w

hose m
obility

is lim
ited i, a serious

..at short-term
 ill-

ness or injury.
Still others are excluded

from
 use of the

S
Y

S
teM

by over or undersize,
or pregnancy.

W
hen all of these groups are

com
bined, they total nearly

44 m
illion peo-

ple w
ith lim

ited social
and econom

ic oppor-
tunities w

ho w
ould

benefit significantly in
tim

e savings, com
fort and

convenience for
the duration of their

handicap if transpor-
tation w

ere im
proved.

A
 significant group

of handicapped travel-
ers include anyone

w
ho has ever been frus-

trated in his use of public transportation by
the circum

stances
under w

hich he w
as

traveling. Som
e of these

handicaps are
voluntarily assum

ed and are
seldom

 thought
of as disabilities, like

the shopper w
ho car-

ries bulky parcels on
the bus, or the airline



passenger w
ho totes his suitcase abroad.

O
ther handicaps arise from

 social roles and
are not them

selves voluntary. E
very child

w
ho is too short-legged to clim

b steps safely
or too irresponsible to find his ow

n w
ay

through a term
inal

is
handicapped. A

m
other struggling to

guide a toddler
through a subw

ay turnstile is handicapped
by her responsibility tow

ard him
. A

lthough

4

Ithe handicaps experienced by m
ost people

w
ill be no m

ore serious than these, the
public's w

illingness to use m
ass transporta-

tion is undoubtedly influenced by just such
trying encounters. C

learly, the design and
operating changes w

hich could be m
ade to

a transportation system
 to accom

m
odate the

chronically handicapped could also im
prove

the quality of transportation for the rest of
the population.

w
hat is a handicap?

A
 skier w

ith a broken leg, a paralyzed vet-
eran. an elderly grandm

other, a business-
m

an w
ith tw

o suitcases and a blind student
are all handicapped in their ability to use
public transportation. For a traveler, then,
a handicap is an inability to perform

 one or
m

ore of the actions required by existing



transportation system
s at a com

fortable
level of proficiency.

A
lthough all of these people are handi-

capped in different w
ays, they share a num

-
ber of com

m
on disabilities w

hich lim
it their

ability and w
illingness to travel. T

he fol-
low

ing disabilities functionally relate a m
ul-

titude of handicaps to diverse and com
plex

travel system
s :

18*

c
...11

M
U

M
.

'111111111110.. S
IN

I010

. 110.0411111110.

11,04:11110A
0)..17.75N

W
ait standing

G
o m

ore than one block
G

o up stairs
G

o dow
n stairs

G
o up/dow

n inclines
Stoop, kneel, crouch
L

ift and carry w
eights

up th ten pounds
R

each

H
andle or grasp

M
ove in crow

ds
Identify visual cues
Identify audio cues

W
hile there are certainly other im

portant
disabilities,

these serve as a basis for de-
veloping and organizing guidelines for up-
grading all transportation system

s.

5
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IL
 travel by the chronically handicapped

T
he chronically handicapped (excluding the

aging) presently travel about half as m
uch

as everyone else, w
ith the greatest differ-

ence betw
een the tw

o groups being in the
num

ber of social and recreational trips and
the num

ber of w
ork trips. O

n a typical
w

eekday they took about one third as m
any

trips for these purposes as did the able-
bodied in the sam

e geographic area. T
he

able-bodied also took about 2.5 tim
es as

m
any shopping trips as the handl,- tpped.

T
he handicapped are less likely to com

bine

386-217 0 70
2

several different purpo,,, s into a single trip.
Since they tend to tire m

ore easily, es-
pecially w

hen traveling, m
ore of their trips

are oriented tow
ard specific destinations. A

com
parison of the num

ber of trips taken at
various hours of the day by the handicapped
and able-bodied show

s that the handicapped
tra_vel m

ost often betw
een 9:00 and 11:00

a.m
., rather than betw

een 8:00 and 9:00
a.m

.

T
he handicapped individual's

choice of
travel m

ode appears to be influenced by the
sam

e factors w
hich affect the m

ode choices

of other travelers, but his alternatives are
lim

ited to those m
odes w

hich do not require
difficult or im

possible actions. T
hose w

ho
have access to public transportation appear
to choose m

odes by the sam
e criteria as the

able-bodied : if they can afford an autom
o-

bile and are able to drive, they do so. 11 they
are physically able to use public transit, but
cannot afford an autom

obile, then they pre-
fer low

-cost m
odes, nam

ely, buses and sub-
w

ays. If public transit is inaccessible, then
the necessity of the trip m

ust be w
eighed

against the inconvenience caused a friend or
relative, or against its high cost by taxi.

7
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III. travel barriers
kinds of barriers
T

he handicapped avoid public transit not
only because of the barriers in the system

,
but also out of fear for their personal
safety, the inconvenient routes and the
difficulty m

aking transfers.
W

hile these
factors influence all of our decisions to use
public transit, they are m

uch m
ore likely

to be prohibitive for the handicapped.

M
any travel barriers are architectural in

nature and com
parable to architectural bar-

riers in buildings.
In the transportation

environm
ent,

architectural
barriers

are
com

pounded by m
oving crow

ds and pres-
sures to m

eet schedules. M
any handicapped

people note that they m
ight be able to over-

com
e these barriers if it w

ere not for the
pressure to m

ove quickly. Since traffic flow
s

are planned so that all passengers are
processed through the sam

e course, the ab-
sence of alternative routes frequently forces

unavoidable barriers onto the handicapped
traveler.

T
he barriers associated w

ith -novem
entan

essential part of the act of travelingpre-
sent even m

ore difficulty to the handicapped
passenger. M

otion in and around the travel
environm

ent changes the character of m
any

obstacles so that their effect is even m
ore

profound. A
 w

ell-intentioned support stan-
chion, for exam

ple, can becom
e a serious

m
enace in a lurching subw

ay car.

In addition to the hazards of physical bar-
riers that m

ove. the handicapped alSo en-
counter severe problem

s w
hen trying to

cope w
ith som

e of the secondary effects of
travel : acceleration and deceleration, crow

d
m

ovem
ent, tim

e pressure, and long w
alking

distances.
R

esearch indicates that these
m

ovem
ent-related hnrrierz !Ire evcr. =

ore
lim

iting than the physical obstacles. M
ore

than half of the handicapped are unable to9



m
aintain their balance 1.. a m

oving vehicle
as it starts, stops or gc:k s around a sharp
curve.

Sixty-one percent are sufficiently
fearful or em

barrassed by crow
ds to avoid

public transportation entirely. Slightly less
than half can cross a street in the tim

e al-
low

ed by a pedestrian light. T
his is roughly

the sam
e proportion that cannot clim

b a
C

\Z
long flight of stairs, negotiate bus and train

!^1
steps, or use a regular escalator.

E
ach travel m

ode has a characteristic pro-
file of barriers, although there m

ay be som
e

variation due to local conditions or design.
A

 bus's barrier profile provides an illustra-
tive exam

ple.
First, the passenger m

ust
locate the bus stop and w

ait, usually stand-
ing, until the vehicle arrives. T

hen he m
ust

clim
b the bus steps, deposit his fare, and

locate a seatall w
hile m

aintaining his
balance as the bus jerks aw

ay from
 the stop.

It a seat is available, he has to negotiate
the aisle to be able to sit dow

n. W
hen all

of the seats are filled, he m
ust ride standing

in a crow
d w

ith a vertical stanchion or over-
head grip to support him

. A
s the passenger

approaches his destination, he has to be
able to locate his stop, pull the signal cord,
and exit dow

n the steps. If a handicapped
person cannot perform

 all of these acts, he
sim

ply cannot ride the bus.
10



T
ypical

B
arriers B

y
M

ode

Functional/M
ode

D
isability

W
alk m

ore
than one block

Self-propelled
level change
Sit dow

n, get
upStoop, kneel,
crouch
R

each-handle

C
arry 10-

pound w
eight

M
ove in

crow
ds

Identify visual
and audio cues

W
ait standing T

rain

W
alk from

curb through
concourse to
platform

.
B

oard train
via steps.
Sit/rise from
w

aiting room
or train

seats
Pick up
baggage.
O

pen term
inal

door. E
nter

restroom
.

G
rasp hand-

rail. O
pen

com
partm

ent
door. L

ift suit-
case to rack.
B

uy er turn
in ticket.
C

arry bag-
gage.

U
se

overhead
baggage rack.
T

erm
inals

R
ead direction

signs, clocks.
L

ocate gates,
restroom

s,
seats, exits.
H

ear an-
nouncem

ents
and w

arnings.
W

ait on
platform

Subw
ay

W
alk from

entrance to
boarding
platform

.
E

nter or exit
station.
Sit/rise
from

 seat in
car
Pick up
packages.
B

uy token.
O

perate
turnstile.
H

old over-
head grip.
U

se exit
turnstile.

C
arry

packages

B
us

Platform
and vehicle
R

ead direction
signs. See ar-
riving train.
L

ocate plat-
form

 edge.
H

ear an-
nouncem

ents
and w

arnings.
W

ait on
platform

W
alk from

origin to stop
or stop

to
destination
B

oard bus
via steps.
Sit/rise from
seat in car

Pick up
packages.
Signal bus.
D

eposit fare.
G

rasp over-
head grip.
Pull signal
cord.

C
arry

packages

T
erm

inal
vehicle
See approach-
ing bus. R

ead
bus destina-
tion. L

ocate
bus stop, curb,
stop. H

ear an-
nouncem

ents,
ask directions.
W

ait outdoors A
irplane

W
alk from

curb to gate.

B
oard plane

via stairs.
Sit/rise from
seat in lounge
or on

plane
Pick up
baggage.
B

uy ticket.
H

andle bag-
gage. Fasten
seatbelt. R

each
overhead
sw

itches. H
old

oxygen
m

ask.
L

ow
er tray

table

H
andle ow

n
baggage

T
icket counter,

1-;oarding area
L

ocate coun-
ters, gates. See
schedule dis-
plays. H

ear
P.A

. system
onboard an-
nouncem

ents.

Stand in
boarding or
ticket line

11



acceleration and
deceleration in travel
W

hile constant velocity has little or
no

effect on travelers, acceleration and de-
celeration,

especially w
hen uneven, can

cause hazardous encounters betw
een the

passengers and stationary parts of the ve-
hicle. A

lthough passenger com
fort is very

subjective, it is generally agreed that m
ost

12

able-bodied people find it irritating,
and

som
etim

es dangerous, to experience
accel-

eration betw
een 0.1g standing, and

0.15g
seated. T

his kind of m
otion

so alters the
encounter w

ith the vehicle that
any person

m
ay be discom

forted or injured in a col-
lision w

ith som
e part of the vehicle

w
hich

is not norm
ally a barrier. Fifty-five percent

of the handicapped report that they have
'difficulty staying on their feet in

a typical
subw

ay start, and alm
ost

as m
any indicate

that they have trouble rem
aining standing

in an accelerating, bus.

T
he jerkiness frequently associated w

ith
the bus, and occasionally w

ith other
ve-

hicles, can be attributable m
ostly to rapid

changes in acceleration and deceleration.
T

he roadw
ay on w

hich buses
now

 travel is
filled w

ith other vehicles w
hich do not al-

w
ays operate in a predictable m

anner. T
his

situation, the ensuing im
patience of the

driver, and occasional idiosyncracies of the



eve

equipm
ent can result in sudden and irregu-

lar acceleration and deceleration. Since the
size and height of the bus prevents the
passenger from

 view
ing road and traffic

conditions, he is seldom
 w

arned that the
vehicle is about to accelerate. T

his unex-
pectedness creates anxiety am

ong handi-
capped travelers and com

pounds the effects
of acceleration and deceleration.

A
cceleration not parallel to the direction of

travel results in sudden m
ovem

ents of the

vehicle in unanticipated directions. C
urves

and uneven surfaces produce m
ost of these

forces, and they, too, are hard to control.
T

hirty-seven percent of the handicapped
doubt they could w

alk to a rest room
 in a

m
oving train, and 21%

 are unable to do so
in an airplane. H

and grips and overhead
poles offer little support against the bum

ps
and jolts

characteristic of m
ost urban

transit, and approxim
ately half of the

handicapped are not able to ride standing
w

ith a typical grip to hold.

13



long w
alking distances

T
he corridors and tunnels found in m

ost
long distance transportation m

odes m
ake

dem
ands w

hich handicapped persons often
cannot m

eet. T
he long w

alking distances
in rail and air term

inals are barriers for
persons w

ith lim
ited strength, low

 energy,
sensory deprivation, and im

paired balance.
T

hese difficulties are frequently com
pounded

by th :s. need to m
ove quickly and the com

-
plications of handling baggage.

crow
d m

ovem
ent

T
he irregular, dense, and usually hurried

pedestrian traffic in m
ost travel situations

14

is a physical m
enace to m

any disabled trav-
elers as w

ell as a source of apprehension.
A

bout one-third of the handicapped are
frightened-o4 upset by crow

ds of strangers,
w

hich can be attributed in part to the fear
of actual physical im

pact w
ith rushing pas-

sengers.
A

lthough the dangers of acci-
dental injury, physical assault, and social
em

barrassm
ent are possible in all crow

ds,
those in transportation situations are dis-
tinguished by the difficulty of w

ithdraw
ing

or avoiding them
. T

he social pressure im
-

plicit in a situation in w
hich the slow

er
m

oving handicapped person m
ay feel that

he is im
peding others can also be upsetting.

T
he desire to m

aintain a schedule and to
avoid delays m

otivates the handicapped,

r
j

like all other travelers, to proceed as quickly
as possible through the trip. Since the dis-
abled traveler dislikes being late just as
m

uch as anyone else, he can be sw
ept along

by the crow
d into unexpected travel bar-

riers.

requirem
ents for

body configuration
and articulation
B

oth m
edical conditions and orthopedic aids

can alter a person's form
 so that he cannot

use public transportation. Since transpor-
tation facilities are designed to accom

m
o-

date a m
ythical average m

an, alm
ost any
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I16

atypical body configuration exceeds the tol-
erances of the equipm

ent. A
 m

an in a
w

heelchair is barred from
 passing through

a turnstile sim
ply because his chair m

akes
him

 too w
ide. Som

eone using crutches en-
counters sim

ilar problem
s w

ith narrow
passagew

ays, com
pounded by his inability

to m
ake free use of his arm

s. V
ictim

s of
m

uscle and joint diseases are frequently
unable to flex their knees w

ell enough to
clim

b stairs. T
hese are just a few

 of the
w

ays in w
hich transportation system

s pre-
sent barriers to people w

ith unusual sizes
and shapes or lim

ited articulation.

sensory requirem
ents

U
se of public transportation requires that

the traveler regularly receive and process
inform

ation about routes and schedules, as
w

ell as occasional em
ergency inform

ation
about delays from

 traffic
conditions or

equipm
ent failures. M

uch of the inform
a-

tion that guides the traveler is transm
itted

by signs and loudspeakers, and little use is
m

ade of other senses. W
hen one of these

senses is im
paired, travel inform

ation is no
longer com

m
unicated, and problem

s are
im

m
ediately created for the blind and deaf.

the problem
 in the future

It is conservatively estim
ated that by 1985

nearly 5.2. m
illion chronically handicapped

citizens w
ill be unable to go up or dow

n
stairs, steps, or in m

any cases inclines, w
ell

enough to m
ake use of current form

s of
public transit. W

hen those w
ith short term

disabilities are included, the num
ber is even

higher. C
hanges w

ill therefore be required
in vehicle entrances to m

ake buses and sub-
w

ays accessible. T
he lim

b articulation nec-

essary to reach, handle and grasp w
ill lim

it
the ability of at least 2.4 m

illion people to
open vehicle doors, lift baggage, grasp over-
head supports, use handrails, and handle
sm

all change. T
he difficulty of sitting dow

n
and standing up w

hile in a m
oving vehicle,

or of transferring safely from
 a stationary

position to a m
oving one (as in an escala-

tor) w
ill be experienced by som

e 3.7 T
rillion

chronically handicapped in 1985. T
his is

especially im
portant in vehicles w

here ac-
celeration begins before the

. passenger
is

seated. T
ransfers betw

een m
odes w

ill be
difficult for m

ore than 4 m
illion in 1985,

since they generally require that the pas-



senger be able to go the equivalerit of a
block or m

ore, and that he be able to w
ait

until the vehicle is ready for him
. A

nother 3
m

illion handicapped w
ill be unable to lift

or carry parcels and packages. For physical
and psychological reasons, 4.5 m

illion citi-
zens w

ill experience difficulty m
oving in

crow
ds. A

t least a m
illion people w

ill be
unable to identify audio and visual cues, and
countless others w

ill avoid using public
transit because they are uncertain about
stops, routes and schedules. N

ow
 is the tim

e
to begin planning new

 transportation sys-
tem

s and im
proving old ones w

hich are ac-
cessible to this segm

ent of the population.

I
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IV
. design and operating guidelines

potential benefits
of barrier free
transportation
T

he m
ost severe effects of a chronic handi-

cap are felt in the area of em
ploym

ent.
T

hirty-six percent of the national chron-
icaly handicapped population, aged 17 to
64, are m

em
bers of the labor :orce. com

-
pared w

ith about 71%
 of the non-handi-

capped population of the sam
e age. In our

w
ork-oriented society, the unem

ployed per-
sor. not only loses incom

e, but also a sense
of personnel w

orth as a result of his being
unem

ployed. W
hen the educational attain-

m
ent of a handicapped person is low

, his
em

ploym
ent opportunities are even m

ore
lim

ited.

T
he em

ploym
ent of the handicapped is in-

hibited by m
any factors, of w

hich one is
poor transportation. A

lthough all of these
conditions m

ust be changed before m
ost un-

em
ployed handicapped persons could return

to w
ork, transportation pi ohlem

s take on
added significance once the tiecinion to seek
w

ork has been m
ade. T

he em
ployed handi-

capped appear to be m
ore conscious of

transportation m
ore relevant than do people

w
ho are not part of the labor force. A

bout
30

of the unem
ployed handicapped w

ho
are looking for jobs identify transportation
as one of the m

ajor contributors to their
unem

ploym
ent, and alm

ost 70%
 of this

group w
ould return to w

ork if their trans-
portation w

ere no longer a problem
. T

hese
results indicate that 137 of the chronically
handicapped population of w

orking age, or
som

e 200,000 people, w
ould enter the w

ork

force if their transportation problem
s w

ere
solved.

T
he m

inim
um

 yearly econom
ic benefits

;total yearly increase in goods and services)
that w

ould result from
 elim

inating travel
barriers i

and around m
etropolitan areas

has been estim
ated at $824,000,000. or an

average of about $3,887,000 for each m
ajor

m
etropolitan area. T

hese estim
ates exclude

the benefits of tim
e savings for the acutely

handicapped or the benefits of im
proved

access to educational and vocational train-
ing. T

hey also om
it all transfer paym

ents,
such as increased tax revenues and low

er
w

elfare
paym

ents.
U

nfortunately,
cost

benefit analysis is inadequate to account for
the social and psychological aspects of self-
sufficiency, the social benefits of equal op-
portunity, or the true costs of continuing
to allow

 travel barriers to further handicap
the handicapped. A

s a result, these dollar
estim

ates are extrem
ely conservative.

sr.i4
C

N
2

planning rew
 system

s
A

 num
ber of cities across the country are

now
 in the process of designing and plan:

ning new
 fixed-rail transit system

s. If the
physically handicapped are to be given an
opportunity to use public transportation,
these new

 system
s m

ust be planned from
the beginning w

ith this population's special
requirem

ents in m
ind. T

he specifications
set forth by the A

m
erican Standards A

sso-
ciation for public buildings are equally ap-
propriate

for
transportation

term
inal*.

H
ow

ever, as indicated above, there are a
num

ber of other factors unique to trans-
portation w

hich m
ust be given special at-:9



for different denom
inations of bills and

coins.

m
echanized fare collection

T
he sale of tickets by vending m

achines at
each

stop, and autom
atic collection

of
tickets or tokens throughout the trip w

ould
speed passenger boarding and reduce har-
rassm

ent to the bus driver. B
us fare could

be collected by autom
ated ticketing-vending

m
achines stationed at the curb. T

he m
a-

chine could issue a highly visible pass, per-
haps w

ith an adhesive back for attachm
ent

to
clothing.

A
lternatively, the m

achine
could sim

ply count the num
ber of tickets

sold betw
een buses for each route and sig-

nal the num
ber to the driver or to a receiv-

ing m
echanism

 in the bus. If the num
ber of

passengers w
as greater than the num

ber of
transactions m

ade, the driver w
ould ask

all new
 passengers to show

 their passes.

special ticket lanes
A

irlines and passenger trains should pro-
vide special ticket lines during peak periods
for aging and handicapped travelers, as w

ell

20

as for m
others w

ith young children. T
his

w
ould reduce crow

ding and anxiety about
delays for the people w

ho are m
ost affected.

A
ny ri.eans to reduce the actual num

ber of
ticket-selling transaetizns w

ould help save
tim

e and control crow
ds. Since m

ost trips
are actually re..ivId trips, round-trip tickets
could be soldperhaps at som

e reduction in
cost.

Sim
ilarly, a shopper irioilt buy a

"day-tripper" pass w
hich w

ould let him
 ride

as often as he w
anted on buses and subw

ays,
at a saving to him

 if he m
ade m

ore than the
average num

ber of trips. A
 prepaym

ent
card w

ould perm
it a tIc.eler to buy a ticket

for a certain value w
hich w

ould dim
insh

w
ith use.

credit cards
A

 credit card could record the user's pas-
sage and trip cost for a central accounting
system

 w
hich w

ould bill him
 m

onthly. T
he

card itself w
ould require an autom

ated
rapid - reading system

, so that the user could
insert his card at one end of the toll chan-

nel and reclaim
 it at the other. T

em
porary

cards w
ith m

agnetic ink or tape m
essages

w
ould be available at a daily rate for

sporadic riders.
M

ore perm
anent cards

m
ight be coded in such a w

ay that the m
a-

chine w
ould recognize their expiration date.

C
ards w

ith electrom
agnetic recording code

strips could be recorded at regular intervals.

fare collection gates
A

 m
ore efficient fare collection and pas-

2engcr counting system
 could borrow

 tech-
niques from

 highw
ay toll booths, w

hen"
social em

barrassm
ent is the m

ain sanction
against a driver's failure to pay. A

n ap-
proaching passenger w

ould activate a double
sw

inging gate by m
oving across a pressure

sensitive floorm
at and depositing his fare.

A
fter passing through a channel w

ide
enough for a w

heelchair or person on
crutches, the passenger w

ould close the gate
by stepping on another pressure-sensitive
m

at. D
uring peak travel periods the gate

w
ould rem

ain open, w
hile the pressure m

ats
w

ould ensure that each set of successive
steps w

as accom
panied by deposit of the

proper fare. A
 sim

ple tim
er could hold the



tention in planning new
 system

s. N
ow

 that
w

e have a better understanding of w
hat

m
odifications are required, there is no ex-

cuse for neglecting the needs of this seg-
m

ent of the population.

T
he cost of desiging and engineering m

any
of the m

ost critical im
provem

ents w
ill ini-

tially be high, but once new
 technology has

been developed, the im
plem

entation costs
w

ill probably be no higher than the cost of
present barrier-ridden system

s.
Further-

m
ore, there are a num

ber of designs w
hich

can be im
plem

ented for alm
ost no cost at

all.
C

areful and tim
ely planning for new

facilities w
ill avoid the higher costs of

future m
odifications for the handicapped.

In the m
ind of the local system

 m
anagr or

planner, the decision to invest in a transit
system

 w
hich is accessible to the handi-

capped is largely dependent on the addi-
tional revenues w

hich he expects to receive.
A

lthough the num
ber of physically handi-

capped w
ho m

ight use the system
 in a given

city m
ay be sm

all, the guidelines proposed
w

ould m
ake the system

 so m
uch m

ore at-

tractive that m
any w

ho are not now
 riders

w
ould also find it m

ore com
fortable and

convenient to use.

rem
oving barriers

in existing system
s

A
lthough each transportation m

ode has its
ow

n profile of travel barriers, m
any of the

barriers are com
m

on to m
ore than one m

ode
and can be elim

inated by sim
ilar solutions.

T
hese barriers and solutions are described

first, follow
ed by those that are unique to a

particular m
ode.

In som
e cases, specific

design changes are discussed in detail and
illustrated. T

hese guidelines are intended
to stim

ulate transportation system
 design-

ers, planners and operators to reconsider
the actions required of all passengers, and
w

ill need further research and testing be-
fore they can be incorporated into legisla-
tion.

fare collection
M

uch of the delay w
hich encourages pas-

sengers to rush is caused by bottlenecks
around fare collection and ticketeelling
areas. Subw

ay turnstiles, airline boarding
gates and other fare collectors are designed
to slow

 a person's travel until he dem
on-

strates possession of a coin, token or ticket.
W

ithin the vehicle, the boarding passenger
generally deposits his fare in a coin box,
often obtaining change from

 the driver.
T

his procedure adds to passenger Je lay, en-
hances anxiety about being late, and in-
creases the desir.- to rush. D

elays due th,
paym

ent for trips ?N
I:m

id be greatly reduced
by reconsidering the w

hole process of fare
collection.

dispersal of fare collecting
Fares collected w

hile people are w
aiting for

the vehicle, during the trip itself, or even
after the trip, w

ould help to reduce bottle-
necks in the trip. M

echanical collection fa-
cilities =

light be available throughout the
trip so that a passenger could m

ake the
transaction at w

hatever point w
as m

ost con-
venient for hint M

any of these transactions
could be autom

ated w
ith the developm

ent of
a truly w

orkaL
le change-m

aking m
achine21
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gate open for a preset period, and if no one
else passed through at the end of that tim

e,
the unit w

ould return to its norm
ally dosed

position. E
ach person m

oving through :tie
unit during the period w

hen the gate w
as

open w
ould set the interval tim

er back to
zero, e" -.ring that the gate w

ould rem
ain

open for at least one m
ore interval. T

he
passenger intent on a free ride w

ill find
w

ays to cheat the toll-gate, just as he now
evades the turnstile. H

ow
ever, the accessi-

bility it provides the disabled and the in-
creased convenience to all passengers never-
theless m

akes it an attractive Im
provem

ent.

im
proved coin receiver

A
nother factor causing bottlenecks at turn-

stiles is the coin or token slot. Present de-
signs require that the passenger place his
coin precisely into a slot only slightly larger
than the coin itself. T

his is difficult for any-
one w

earing gloves, and an even greater
problem

 for those w
ith poor coordination or

m
uscle control. Since the passenger m

ust
com

e to a com
plete stop to del.osit his fare,

he slow
s a w

hole B
ile of people

rush hour.

A
 shaped coin receiver capable of accepting

a coin over a larger area and from
 a num

ber
of positions w

ould be a better solution. T
he

nearly-flat panel could be m
ounted on the

top surface of the toll-gate colum
n w

ith a
w

ide flat area at the end tow
ard an ap-

proaching passenger. W
ith one m

otion, he
slaps the coin on the surface and slides it
forw

ard in the direction of his m
ovem

ent.
T

he =
face w

hich the coin contacts guides
correct coins into the proper slot and rejects
incorrect coins.

departure tim
e inform

ation
A

ccurate and tim
ely inform

ation at each
station about the departure of the next bus

22
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or train w
ould elim

inate m
uch of the un-

neces ary hurrying characteristic of the
travel environm

ent
C

V
illum

inated status board
A

 passenger entering a station w
ould pass

by an illum
inated read-out sign show

ing
departure inform

ation. For exam
ple, he

-m
ight read that a train had just departed

on line A
, that one w

as in the station and
about to leave on line B

, but tlu..t the train
on line C

 w
ould arrive in three m

inutes. H
e

could then pace him
self tx; arrive at the

platform
 w

ithout needless rushing for a
m

inim
um

 of w
aiting tim

e.

H
ardw

are for such a system
 could be inex-

pensive read-out tubes of shaped-filam
ent

("N
ixie tubes"), activated by a sim

ple tim
er

and triggered by a pressure or m
agnetic-

sew
ing sw

itch on the track. Sensors w
ould

be reeuired at each platform
, tim

ers and
signal generators could be centralized in
each station, an

read-out boards w
ould

appear close to each station entrance.

television display
T

elevision displays sim
ilar to those pres-

ently found in airline term
inals should be

adopted by other m
odes w

hich have large
term

inal com
p:exes. T

hey should take ad-
vantage of the m

edium
's ability to present

greatly different kinds of inform
ation at

varying intervals in a w
ay that is not now

done. A
 series of screens in term

inzl cor-
ridors should show

 the departure schedule
for all routes, directions to platform

s, di-
rections to equipm

ent, and em
ergency or

delay notim
s on a tim

e interval basis.

23



pedestrian
directional inform

ation
M

uch of the rushing, stopping, bunching
and generally unpredictable m

ovem
ent in

pedestrian traffic flow
 arises from

 every
passenger's difficulty orienting him

self. A
l-

though the physically handicapped are not
necessarily m

ore easily
confused than

others, they suffer m
ore from

 the confusion
and rushing of other passengers and expend
a higher percentage of their total energy
correcting m

istakes in direction.

visual indicators
Inform

ation personnel, telephones and m
aps

along m
ajor passages, and clearly m

arked
routes and exits should be evident in all
transportation system

s. 'W
hile these com

-
m

unicators are not new
, they have not been

used to the extent necessary, and are fre-
quently poorly lit and badly located for
m

axim
um

 visibility.

24

floor texture pathw
ays

L
ittle use has been m

ade of senses other
than sight in providing directional inform

a-
tion to travelers. T

actile stim
ulation can

com
m

unicate inform
ation to all passengers,

w
hether or not they are physically handi-

capped. Floor m
aterials of different resil-

iences and textures could help guide the
sightless, as w

ell as control the speed and
direction of able-bodied pedestrians. Im

por-
tant inform

ation could be conveyed w
ithout

bom
barding the visual senses. Som

e use has
already been m

ade of this technique in
m

otor vehicle travel lanes.

audio signals
Sound has been used in the past in the form
of voice com

m
unication, w

hich is easily
m

asked by crow
d noises and garbled by poor

reproduction. A
 pulsed, non - verbal viund

of a carefully selected pitch co:Z
o.

inform
ation by m

eans of its :A
ter,r.al and

stereophonic effect In a teriM
ea: com

plex

each passage leading to a specific platform
m

ight have a characteristically pitched
sound "traveling" along it by sequenced
stereophonic reproduction from

 speakers
along its length. T

he pulse w
ould seem

 to
m

ove dow
n the passage, w

ith the speed of
its apparent m

ovem
ent varying to indicate

the nearness of the departure tim
e for the

vehicle at that platform
. T

his sound pulse
system

 w
ould provide the blind, illiterate,

and non-E
nglish speaking population w

ith
valuable guidance inform

ation.

crow
d m

ovem
ent

In addition to the ideas discussed under
Fare C

oll/xtion, im
proved boarding proes-

dures and special diroctional travel lanes
w

ould contribute to a m
ore orderly m

ove-
m

ent of peak hour crow
ds.

boarding procedures
A

t the boarding gate or platform
, the rush



for choice seats and the bottlenecks created
by narrow

 entrances generally cause crow
ds

to form
. Seating priority for the handi-

capped w
ould m

inim
ize this effect.

Sep-
arated entrances and exists should be a
design feature :n all new

 vehicles, and sep-
arate paths for entering and exiting pas-
sengers should be indicated in existing sys-
tem

s.
C

orridors should also be clearly
divided to separate opposing traffic stream

s.
Street and platform

 m
arkings for the

transit driver w
ould help him

 stop at the
sam

e place, and elim
inate

last m
inute

sprints to the vehicle entrance.

special travel lanes
Special travel lanes for slow

er passengers
w

ould m
inim

ize the delay and ensuing im
-

patience of m
ore m

obile travelers.
T

his
w

ould not only m
ake the handicapped's

travel m
ore com

fortable and less anxious,
but w

ould reduce the social pressure to
rush.
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guidelines for
level changes in stations
A

s m
any as 45%

 of the chronically handi-
capped population have difficulty changing
platform

 levels by stairs, steps, ram
ps or

escalators. C
onsiderable propreim

 !+
as been

m
ade tow

ard identification and rem
oval

of barriers in public buildings, and access
to these buildings could be greatly enhanced
if com

parable im
provem

ents w
ere m

ade in
transportation system

s. In som
e cases the

necessity of level change can be elim
inated

or reduced by im
proving predom

inant psi.
stinger traffic flow

s and reorganizing m
ajor

term
inal facilities. M

ore frequently, how
-

ever, m
echanically pow

ered devices
w

ill be
necessary.

escalators
T

he ogealator shares w
ith the m

oving side-
w

alk the problem
 of being extrem

ely diffi-
cult to board for persons w

ho have poor
balance or cannot m

ove quickly. A
t least

25%
 of the physically handicapped have



difficulty using a typical escalatorm
ore

than half of the people w
ho express diffi-

culty w
ith long stairs. H

ence the escalator,
w

hile a solution to the level change problem
s

of som
e handicapped is a new

 barrier to
others.

elevators
H

ardly anyone has difficulty using an auto-
m

atic elevator, and careful attention to such
details as location of control buttons w

ill
assure accessibility for the handicapped.
E

levators, how
ever, are very expensive and

difficult to install in older buildings w
ithout

existing shafts. O
ne possibility m

ight be
to install the elevator outside the term

inal.
Since they are the only level change device
accessible to all travelers they should be
built in all new

 term
inal facilities.

inclined elevators
Few

 alternatives to the conventional eleva-
tor are successful at m

eeting the needs of all
travelers.

O
ne w

hich show
s prom

ise is
under developm

ent by the R
ehabilitative

Services A
dm

inistration of the D
epartm

ent
of H

ealth, E
ducation and W

elfare. It op-

erates in a standard escalator channel, and
can either be installed in a new

 station, or
replace equipm

ent in an older facility.
It

is seven feet by five and one half feet, and
carries ten to fifteen people standing or
several w

heelchairs.

ram
ps

R
am

ps, w
hile necessary for people in w

heel-
chairs, are not universally acceptable to the
handicapped population, especially those
w

ho w
alk w

ith canes, crutches or braces. It
is very difficult to m

aintain one's balance on
a ram

p w
hile using these aids, and ram

ps
of the recom

m
ended 1:12 ration are sim

ply
too long to be installed w

ithin m
ost travel

com
plexes. R

am
ps w

ith pow
ered assistance

to engage a w
heelchair firm

ly and propel
it upw

ard or retard its dow
nw

ard roll
m

ight be considered further, but they are
generally not reasonable alternatives either
to stairs, escalators or elevators.

A
 stair-side lift platform

 could be installed
in the stairw

ays of existing stations. T
he

unit could have a flat platform
 w

hich w
ould

C
Z

hinge dow
n from

 its norm
al storage posi-

tion agains:, the w
all of the stairw

ay. Sum
-

m
oned by a disabled person using a coded

pass or key, this lift platform
 w

ould m
ove

in its folded position to the level of the
person requiring it.

T
here it w

ould be
opened, so the traveler could w

alk or w
heel

onto the platform
 and start the unit m

oving
either up or dow

n.

T
he fore and aft edges of the platform

should be hinged ram
p surfaces w

hich
spring up at an angle w

hen the platform
 is

in use. protecting anyone w
ho failed to lock

his w
heelchair from

 rolling off. T
hey w

ould
also serve as pressure-sensitive safety edges
to stop the m

oving platform
 instantly if it

encountered any resistance, including un-
w

ary pedestrians. T
he platform

 w
ould be

equipped w
ith an audible w

arning signal.
and its path w

ould be dearly m
arked on

the stairs. T
he passenger w

ould be able to
stop the lift at any tim

e by m
eans of a large

em
ergency button w

ithin easy reach. A
fter

the passenger disem
barked, the platform

w
ould fold against the stairs w

all to w
ait

for its next user.

27
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guidelines for
w

aiting situations
Just as the hurried pedestrian m

ovem
ent of

m
ost travel system

s creates difficulties for
m

any handicapped persons, so do the w
ait-

ing situations w
hich so often follow

 the
rush. Protection from

 bad w
eather. insur-

ance of personal safety, and com
fortable

seating are critical to persons w
hose physi-

cal conditions lessen their tolerance for
discom

fort.

shelters from
 inclem

ent w
eather

T
he degree to w

hich w
aiting areas are ex-

posed to bad w
eather is a decisive factor

in the use of public transportation system
s

by the physically handicapped.
Shelters

provided at bus stops and taxi stands m
ust

protect travelers from
 w

ind, rain. snow
,

and spattered m
ud. Since m

any people w
ith

respiratory ailm
ents cannot tolerate the

sudden tem
perature changes that occur

w
hen entering on overheated bus from

 the
cold outdoors, the shelter should be equipped
w

ith infra-red heaters w
hich w

ould add to
the com

fort of all passengers. T
he design

and placem
ent of the shelters should pre-

vent them
 from

 trapping the people w
aiting

in the splash of passing vehicles. Shelter
structures should have route and schedule
inform

ation system
s and in som

e cases
ticket-vending m

achines. W
hatever the de-

sign of the shelter, it should have reserve
space for a w

heelchair.

personal safety provisions in w
aiting

areas
H

andicapped persons appear to be m
ore

conscious of hazards to their personal safety
than are the able-bodied. T

he outside w
alls

of bus shelters should be transparent to



allow
 passers-by to see inside, reducing the

dangers of both personal attack and van-
dalism

. Shelters should be w
ell lighted in-

side and out to prevent anyone from
 hiding

in or behind them
. T

his w
ould also perm

it
reading w

hile w
aiting.

pas<
-:-:ger convenience in w

aiting areas
A

rchitectural barriers should be rem
oved

from
 w

aiting room
 areas, in com

pliance
w

ith the recom
m

endations of the A
m

erican
Standards A

ssociation. R
estroom

 should in-
clude at least one toilet com

partm
ent that is

large enough to accom
odate. a w

heelchair
or person on crutches, and equipped w

ith
sturdy handrails in appropriate locations.
Sinks and other conveniences should be
w

ithin easy reach, generally not m
ore than

40" above the floor. A
t least som

e drinking
fountains should have a side m

ounted hard-
w

are accessible to children and travelers
in

w
heelchairs.

Public telephones,
too,

should be w
ithin easy reach.

seating in w
aiting areas

W
aiting and boarding areas should provide

com
fortable seating for all physically handi-

capped passengers. A
rm

 rests should be
placed so that w

eak persons or those w
ith

poor balance can easily sit and rise again.
C

hair backs and seats should be relatively
straight, perpendicular to one another and
parallel to the w

alls and floor, to m
ake them

easier for the disabled to use. C
hairs should

either be firm
ly m

ounted on the floor or
w

alls, or have non-slip feet to prevent their
sliding aw

ay from
 a person low

ering him
-

self w
ith the support of the arm

s. If a
bench is used instead of individual units,
sturdy vertical stanchions running straight
up from

 the front edge of the bench w
ill

provide a gripping surface over a w
ide

range of heights.

guidelines for
long w

alking distances
T

he long w
alking distances in m

ost m
ajor

term
inals are difficult or im

possible for
about 16%

 of the handicapped. T
hree solu-

tions are to shorten distances w
henever

possible, to provide personal locom
otion for

necessarily long distances, and to avoid
needless w

alking by increasing pedestrian
directional inform

ation.

auto parking and stopping
L

ong distances from
 parking areas, es-

pecially at airline term
inals, add to the dis-

tance that M
ust be covered w

ithin the
building. R

eserved parking spaces for dis-
abled drivers have already been adopted at
m

any locations. T
he cars of elderly and

handicapped travelers, w
hich in som

e states
are identified by specially lettered license
plates, could be turned over to parking at-
tendants at the term

inal door. W
here park-

ing is available only at considerable dis-
tance from

 the term
inals, frequent and

rapid barrier-free transportation should be
provided from

 the parking lot.

in-term
inal transportation

W
here long distances in term

inals cannot be
elim

inated, som
e form

 of transportation
w

ithin the building is desirable. M
oving

sidew
alks have been installed in som

e ter-
m

inals, w
hich do assist m

ost able-bodied
passengers and their hand baggage. H

ow
-

ever, boarding poses problem
s sim

ilar to
the escalator, and about 25(;: of the phys-
ically handicapped have difficulty using
either of them

.

A
nother suggestion for m

oving people w
ith-

in spraw
ling term

inal com
plexes is an in-

ternal vehicular system
 to carry both pas-

sengers and their hand baggage to the
boarding gate. T

hese m
ight be sm

all. elec-
trically-driven trains of rubber-tired ve-
hicles sim

ilar to the B
a lade trains at E

xpo
67 in M

ontreaL
 T

he vehicles should be de-
signed so that passengers can sit dow

n and
get up quickly to avoid delays at boarding
areas and should have am

ple luggage com
-

partm
ents. T

hese could be used in m
ost ex-

isting term
inals and w

ould share the halls
w

ith passengers on foot, w
ith the help of

m
arked vehicle lanes.

T
-11

bus redesign
A

 significant am
ount of exploratory bus de-

sign w
ork has been recently carried out by

G
eneral M

otors, the m
ajor bus m

anufac-
turer.

T
he experim

ental R
T

X
 bus uses

sm
aller tires to low

er the vehicle, low
ered

entrance steps, and a num
ber of other fea-

tures w
hich m

ake the vehicle m
ore attrac-

tive for all passengers. H
ow

ever, m
ost of

the changes in the R
T

X
 appear to be m

odi-
fications of existing bus com

ponents( stairs,
tires, seating, etc.). w

hen a m
ajor rethink-

ing of the overall design seem
s to be re-

quired.

T
he first target of a thorough redesign

should be the height of the interior floor
w

hich is presently necessitated by drive-
lines, engine com

ponents, suspensions. and
large w

heels. Jounce room
 for the suspen-

sion of the solid rear axle connecting the
back w

heels is also a lim
iting factor. T

hese
problem

s suggest that the pow
er train and

accessory com
ponents should be relocated

and that suspensions and w
heel sizes should

be changed. A
 front-m

ounted engine, driv-
ing the steering w

heels as in a front-w
heel

drive autom
obile, w

ould only have to share3
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space w
ith the driver and the entrance area.

S
m

aller tires, independently suspended at
the rear, requiring no cross-axle, w

ould per-
m

it the floor to be low
ered betw

een them
.
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Subw
ay and E

levated T
rain G

uidelines

PR
O

B
L

E
M

SO
L

U
T

IO
N

S

Sw
ay, stop/start

E
ntry, exit bottlenecks

C
'D

N
ew

 car suspension
Im

prove roadbed and track
Im

prove design of vehicle interior
Im

prove sm
oothness of vehicle operation,

sw
itching

M
echanical or electronic governor to
regularize rate of acceleration and
deceleration

V
ertical stanchions, w

ithin reach of
every seat

Prohibit standees near entrances
R

earrangem
ent of seats

R
edesign fare turnstile to elim

inate
push-bar, w

iden channel
Pressure m

ats to open fare gates w
hen

coin is deposited, autom
ate doors

at exits
Im

prove coin receiver to elim
inate precision

m
ovem

ents
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B
us and T

rolley G
uidelines

PR
O

B
L

E
M

SO
L

U
T

IO
N

S

Sudden M
ovem

ent

C
row

ds

In-vehicle barriers

Special bus lanes to control traffic
Pad hard interior surfaces to reduce

accidental injuries
V

ertical floor-to-ceiling stanchions

L
im

it bus seating
Sm

aller buses w
ith m

ore frequent service
R

edesign fare turnstile to elim
inate push-

bar, w
iden channel

Pressure m
ats to opel. fare gates w

hen
coin is deposited, autom

atic doors
at exits

Im
prove coin receiver to elim

inate
precision m

ovem
ents

M
odify bus to low

er entrance, m
echanize

steps, add ram
p or lift

Provide raised platform
s at bus stop

M
ajor redesign of bus

Pad hard interior surfaces
Provide vertical stanchions for all seats
R

eserve seats near entrance
Provide open space for w

heelchair
W

iden aisles to A
SA

 standards
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PR
O

B
L

E
M

A
ir T

ravel G
uidelines

SO
L

U
T

IO
N

S

T
erm

inal distances

E
nplaning/deplaning

B
aggage

Plane interior barriers

Passenger transit system
s in special lanes

dow
n all long corridors

M
obile lounges

C
oncentrate ticket counters

C
urb-side and parking lot baggage check

Incorporate A
SA

 standards in design 9f
all new

 term
inals

E
nclosed boarding w

alkw
ays

H
eight-adjusting m

obile lounges
Stair lift in boarding stairw

ay

C
urb-side or parking lot check-in

B
aggage delivery to cabstand and parking lot

H
and baggage storage on plane w

ithin easy
reach

W
iden aisles and doorw

ays to A
SA

 standards
T

ie-dow
n location near entrance for w

heel-
chair

L
ow

er controls and call button
D

istinguish controls tactilely from
 each other

R
edesign w

ashroom
 to include :

Sufficient space for w
heelchair

H
andles or rails for toilet transfer

A
pplication of A

SA
 standards

36



T
rain T

ravel G
uidelines

PR
O

B
L

E
M

SO
L

U
T

IO
N

S

T
el ulna' distances

Passenger transit system
s in special

dow
n all long corridors

M
obile lounges

C
oncentrate ticket counters

C
urb-side and parking lot baggage check

Incorporate A
SA

 standards in design of all
new

 term
inals

Sudden M
ovem

ent
Im

prove tracks and roadbeds
R

edesign car suspension
T

rack-triggered curve w
arning system

V
ertical stanchions at intervals on aisles, or

H
andgrips on outer back corner of aisle seats

Pad hard interior surfaces

B
aggage

B
aggage storage w

ithin reach of everyone
C

urb-side or parking lot check-in
B

aggage delivery to cabstand and parking lot
H

and baggage storage on plane w
ithin easy

reach

V
ehicle entry-exit

In-car B
arriers

W
ider doors to A

SA
 standards

Provide w
heelchairs in stations

E
xtend handrails dow

n to platform
Provide lifts at each track

A
pply A

SA
 building standards for aisles,

doors
R

em
ove outside arm

s on aisle seats
for easy

transfer from
 w

heelchair
T

ie-dow
n space near entrance for w

heelchair
R

edesign w
ashroom

 to include :
Sufficient space for w

heelchair
H

andles or rails for toilet transfer
A

pplication of A
SA

 standards
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the alternattive of
a specialized system
02e alternative to m

odifying existing tran-
sit m

odes is the creation of a specialized
system

 to serve the needs of all aging and
handicapped travelerseven those handi-
capped by the circum

stances of their travel-
ing. W

hile this is no substitute for planning
accessibility in new

 sytem
s, under som

e cir-
cum

stances it m
ay provide the physically

handicapped w
ith access to em

ploym
ent, ed-

ucation and recreational opportunities that
they m

ight otherw
ise have been forced to

ignore.

T
he specialized system

 appears to be desir-
able for a num

ber of different reasons_
First, the m

ost im
portant travel barriers to

the handicapped are concentrated at access
and transfer points, rather than in or at the
vehicle itself. A

 specially equipped, dynam
-

ically-routed system
 w

ith door to door serv-
ice has the greatest potential for m

inim
iz-

ing this problem
 and thereby providing

travel opportunities for the largest num
ber

of handicapped. Secondly, cities of around
200,000 people, w

hich are generally de-
pendent on buses for public transportation,
do not in fact have m

uch control over the
design of their transit system

_ T
he m

enu of
interior com

ponents is lim
ited, and conse-

quently it is difficult for them
 to m

ake their
bus system

 accessible to the handicapped
w

ithout com
parible pressure from

 other
cities in the sam

e situation.

Prelim
inary analysis indicate that cities of

this size can profitably operate a specialized
"m

ini-bus" system
 for all the handicapped

until such tim
e as greatly m

odified buses or
entirely new

 system
s are tested and avail-

able_
Specialized system

s m
ight also be

instituted even in sm
aller cities w

ith addi-
tional revenue-generating uses found for
the vehicles during slack tim

es, since it is
im

portant that the price of the ride be kept
at a level that low

 incom
e people can afford.

V
ehicles for such a system

 w
ould be sm

all
(4-5 passenger) "van" type m

odels w
ith

flexibly equipp ?d interiors and m
echanical

devices capable of accom
m

odating a w
ide

range of physical lim
itations w

ith com
fort

for the passenger and efficiency for the op-
erator.

Skilled drivers are especially im
-

portant, to m
inim

ize discom
fort to pas-

sengers brought about by rapid acceleration
and jouncing.

If such a system
 is to succeed, lessons should

be learned from
 past efforts w

hich have suf-
fered from

 insufficient understanding of the
nature and potential size of the m

arket, in-
effective and inefficient scheduling of ve-
hicles, failure to m

ake the services of the
system

 know
n to the potential m

arket by
im

aginative advertising, failure to exploit
alternative uses of capital equipm

ent and
personnel to absorb overhead costs, and in-
adequate efforts to involve com

m
unities and

their institutions in the operation or over-
head support of these services. T

he firm
 or

agency w
hich w

ill both m
eet the needs of

the m
arket and m

ake a profit (or break
even, in the case of a public agency) m

ust
be w

illing to risk capital and effort in sur-
veying and analyzing the m

arket, in equip-
ping special vehicles to m

eet the dem
and

and aggressively selling the services to the
handicapped traveler. R

esearch and analy-
sis to date indicate that a specialized system
resperadve to the service needs and price
con.', rzints of the handicapped m

arket can
be _perated at a profit.

institutional
constraints on change
T

here are presently m
ajor problem

s in im
-

plem
enting both the guidelines for existing

m
odes and the specialized system

, and these
constraints w

ill need to be lessened before
any large-scale changes w

ill take place. T
he

m
anufacturers of vehicles and their com

-
ponents,

the
responsible

transportation
com

pany or authority, and existing federal
and state legislation all im

pede action on the
proposed guidelines.

M
ajor changes in vehicle design require a

large investm
ent w

hich the m
anufacturers

are not eager to m
ake w

ithout guarantees of
increabed revenues. W

hen a vehicle requires
m

ajor alteration, as does the bus, the inter-
related system

s and com
ponents m

ust be
tested and re-tested in relation to each other
as to perform

ance standards. T
he cost of

engineering tim
e becom

es a m
ajor expense,

and hence a principal barrier to change.

T
he structure of the industry is another

deterrent to action. W
hile a larger share of

the m
arket m

ight ordinarily be a strong in-
centive for any m

anufacturer to invest in
product im

provem
ents, the largest bus m

an-
ufacturers are already able to influence the
m

arket in such a w
ay that is not advantage-

ous for them
 to initiate the changes.

T
here is currently little dem

and for change
being voiced by the local operators of trans-
portation system

s. Suffering from
 the sam

e
lack of inform

ation as equipm
ent m

anufac-
turers, they m

ust be content w
ith the m

enu
of hardw

are choices offered by the produc-
ers, som

ehow
 confident that the m

anufac-
turer is keeping up w

ith developm
ents in

hum
an engineering and product planning.

N
C
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Federal
legislation

precluding
capital

grants for non-routed transportation sys-
tem

s w
ill require am

endm
ent to facilitate

the im
plem

entation of a specialized system
on other than a dem

onstration basis.
In

som
e cases, State building codes pertaining

to architectural barriers need specific refer-
ence to transportation term

inals. Inform
ed

citizens review
 boards m

ight be desirable to
ensure

code
enforcem

ent
in

situations
w

here an assessm
ent of accessibility to the

handicapped is left to the discretion of the
contractor.

It"
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V
. selecting and applying the guidelines

A
ll m

odes of public transportation contain a
num

ber of different barriers w
hich im

pede
the travel of physically handicapped and ag-
ing persons. Som

e of these barriers, such
as sudden vehicle m

ovem
ent, discourage

travel of a large percentage of the chron-
ically handicapped (66 %

), w
hile others,

such as long w
alking distances,

affect
sm

aller segm
ents of the population (16 %

).
Som

e travel barriers can stop a handi-
capped traveler in his tracks, even though
his trip m

ay have been com
fortable and con-

venient up to that point. O
ther barriers

have a cum
ulative effect that can be tiring

to the point of exhaustion. A
ll of these fac-

tors m
ust be considered w

hen planning
m

odifications or new
 system

s that are ac-
cessible to the handicapped.

Since the handicapped generally have m
ore

than one of the functional disabilities iden-
tified earlier, and encounter m

ore than one
kind of travel barrier, it is necessary to
elim

inate the com
bination of barriers w

hich

bars the travel of the largest proportion of
any local population. E

ven though long err-
ridors are a problem

 for about 16%
 of the

chronically handicapped, elim
inating the

need to w
alk such long distances w

ill aid
only 6%

 of this population unless other im
-

provem
ents are also m

ade. W
hy? B

ecause
people w

ho do not have the stam
ina re-

quired to w
alk long distances also have

trouble w
ith other actions

clim
bing stairs,

m
oving rapidly, and w

aiting in line, for ex-
am

ple. In order to m
ake the system

 ac-
cessible to that 16%

 w
ho cannot w

alk long
distances, it is necessary to elim

inate all of
the other barriers that are associated w

ith
the disabilities of the people w

ho m
ake up

that 16%
.

T
he process of identifying and evaluating

the m
ost im

portant com
binations of guide-

lines is very com
plex. T

he D
epartm

ent of
T

ransportation has therefore developed an
analytical technique that is already pro-
gram

m
ed for com

puterized analysis to aid

C
J4G
94

planners, designers and operators in select-
ing the set of guidelines m

ost appropriate
for their system

. T
he program

 analyzes
data from

 w
hich the surveys undertaken

during
the

contract
research

project
w

hich w
as keyed to the T

ravel B
arriers

film
 and calculates the relative effective-

ness of rem
oving all possible com

binations
of barriers. T

his com
puter program

 cal-
culates the proportion of the physically
handicapped population w

hich w
ould be

able to use each transportation m
ode if

each barrier com
bination w

ere rem
oved.

T
hese percentages appear in the follow

ing
tables as effectiveness indices. T

o achieve
each level of effectiveness, all of the barriers
checked m

ust be rem
oved. M

ore accurate
effectiveness projections for local situations
can be obtained by operating the program
w

ith local data. A
ll of the m

aterials neces-
sary to conduct this research in your area
are available from

 the O
ffice of the Secre-

tary of T
ransportation, 400 7th Street,

S.W
., W

ashington, D
.C

. 20590
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V
I. conclusions and recom

m
endations

1. T
he travel barriers w

hich presently pose
the m

ost difficulty for the handicapped are
the dynam

ic, m
ovem

ent-oriented barriers
w

hich are characteristic of our present
transportation

system
s:

acceleration,
crow

ds, tim
e pressure, and jerking. Projec-

tions of future disabilities to 1985 indicate
that the relative im

portance of these m
ove-

m
ent barriers w

ill continue.

T
he significance of the m

ovem
ent-oriented

barriers suggests that the m
ost difficult

transportation
design

and
engineering

problem
s w

ill have to be solved before pub-
lic transit w

ill be routinely available to the
physically handicapped. H

ence, it is m
ost

im
portant that the transportation system

s
that are now

 being planned incorporate the
guidelines that are suggested here.

2. A
lthough travel barriers w

hich are archi-
tectural in nature exclude a sm

aller portion
of the handicapped from

 public transporta-
tion than do the dynam

ic m
ovem

ent bar-
riers, they are still of crucial im

portance.
D

esigners of all new
 transportation system

s
should consciously elim

inate any and all
architectural barriers from

 their plans, and
operators of existing system

s should care-
fully review

 them
 for possible m

odifications.
T

he com
bination of barriers elim

inated
should be selected so as to m

axim
ize the
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num
ber of handicapped

people
helped,

w
ithin the available budget.

3. Since the bus serves m
ore areas than does

the subw
ay and w

ould require few
er struc-

tural changes to m
ake it accessible, it is the

highest priority target for im
provem

ent.
U

nfortunately, a m
ajor redesign of the

vehicle w
ill be required. T

o correct the crit-
ical problem

s, such an effort should concen-
trate on low

ering the height of the interior
floor, decreasing acceleration, deceleration
and sw

aying; w
idening the aisles; and sup-

plying additional supports for standing pas-
sengers.

4. T
he success of a program

 to elim
inate

travel barriers w
ill be greatly enhanced by

an accom
panying program

 to reach a larger
proportion of the physically handicapped
population w

ith higher quality m
obility

training in rehabilitation institutions. A
m

obility program
 should concentrate on the

specific, m
ovem

ent-relate requirem
ents of

public transportation, such as balance, co-
ordination, and m

ovem
ent in a m

oving en-
vironm

ent. T
here is also a need for a com

-
prehensive education program

 and public
inform

ation cam
paign on handicapped m

a
bility for the handicapped them

selves, their
fam

ilies, the general public, for planners

and designers, and for m
anufacturers and

transportation system
 operators.

5. Since the developm
ent of new

, accessible
transportation system

s w
ill require long

lead tim
es and w

ill apply to only a lim
ited

num
ber of areas, other interim

 provisions
m

ust be m
ade. A

 specialized, dynam
ically-

routed transportation system
 for all the

handicapped and aging appears to have
m

any advantages w
hich suggest that sev-

eral dem
onstrations should be undertaken to

test prelim
inary hypotheses about the price

of the ride, driver training, size of the ve-
hicle, extent of service, and effects of ag-
gressive advertising. If such a system

 cotaid
indeed to operated w

ithout a loss, it is likely
that it could be privately ow

ed and m
an-

aged. perhaps by an organization of the
handicapped.

6. T
he guidelines given here and described

in m
ore detail in the technical report,

T
rarei B

arriers, should be review
ed by all

com
m

unities for those w
hich apply to their

system
s. Follow

ing the selection process,
com

m
unities should outline a course of ac-

tion and a strategy for applying the guide-
lines to rectify the problem

. W
ithout local

com
m

unity concern and action, the trans-
portation needs of the handicapped w

ill con-
tinue to go unm

et.


